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M. Yamaguchi, R. Saito, K. Utsumi, A. Ochiai, N. 
Kawashima, Y. Tokuoka, and A. Katoh�“The Nicotinic 
Acid-p-Aminophenylalanine-Hydroxybenzoic Acid 
Triads Induces Apoptosis in Human Leukemia U937 
Cells”, Heterocycles, Vol.71, No.7, 1503-1508, 2007.7 
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0 The nicotinic acid-p-aminophenylalanine-hy 
droxybenzoic acid triads were newly synthesized 
from p-aminophenylalanine methyl ester via 4 
steps, and they induced apoptosis in human leu-
kemia U937 cells.  The number of hydroxyl 
group on benzoic acid apparently affected upon 
the apoptosis- inducing activity.  

 
M. Yamaguchi, R. Saito, Y. Adachi, Y. Yoshikawa, H. 
Sakurai, and A. Katoh� “Synthesis of Oxo- vana-
dium(IV) and Zinc(II) Complexes of 3-Hydroxy 
-4-(p-substituted)phenylthiazole-2(3H)-thiones with a 
S2O2 Coordination Mode and Their Insulin-Mimetic 
Activities”, Heterocycles, Vol.73, 603-615, 2007.12.   
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0 Oxovanadium(IV) and zinc(II) complexes 
with five kinds of 3-hydroxy-4-(p-substituted)- 
phenylthiazole-2(3H)-thiones as bidentate ligands 
were newly synthesized. Zinc(II) complexes 
showed approximately 15 times higher in vitro 
insulin-mimetic activities than that of ZnSO4 as a 
positive control. Oxovanadium(IV) complexes also 
exhibited in vitro insulin-mimetic activities, in 
which a correlation between the activity and the 
Hammett’s constant of the substituent R was 
found.  Among zinc(II) complexes, bis [2,3-di-

hydro-2-thioxo-4-(p-nitrophenyl)-(6a) and bis 
[2,3-dihydro-2-thioxo-4-(p-chlorophenyl)-3- 
thiazololato]zinc(II) (6b) substantially lowered 
the blood glucose levels in KK-Ay mice.  Oral 
glucose tolerance tests for 6a and 6b indicated the 
improvement of the diabetic states of animals. 

 
Y. Matsumura and A. Katoh�“Synthesis of 2,3- Di-
morpholino-6-aminoquinoxaline Derivatives and Ap-
plication to a New Intramolecular Fluorescent Probe”, 
J. Lumin., Vol. 128, pp.625-630, 2008.2.  
�����2,3-?P�QN�-6-�����RN	,-
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0 Two fluorescent monomers having a quinoxa-
line skeleton, N-(2,3-dimorpholinoquinoxalin- 
6-yl)acrylamide (QxA) and N-(1-(2,3-dimor 
pholinoquinoxalin-6-ylamino)prop-2-yl) methacry 
lamide (QxAlaMA), were synthesized. Thermo - 
responsive copolymers of N-isopropylacrylamide 
(NIPAM) and a small amount of a fluorescent 
monomer were synthesized and their fluorescence 
properties investigated. The fluorescent mono-
mers showed intense solvatochromism in their 
fluorescence. The wavelength at the maximum 
fluorescence intensity of the QxAlaMA-labeled 
PNIPAM dramatically blue-shifted and the fluo-
rescence intensity of the QxA-labeled PNIPAM 
significantly increased around the transition 
temperature.  It was found that these fluores-
cent dyes can sense and report the 
thermo-responsive behavior of the PNIPAM in 
water. Both QxAlaMA and QxA were demon-
strated to be applicable to new intramolecular 
fluorescent probes. 

 
R. Saito, S. Machida, S. Suzuki, and A. Katoh�
“Synthesis and Spectroscopic Properties of 2,5-Bis 
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(benzoazol-2-yl)pyrazines”, Heterocycles, Vo. 75, No. 3, 
pp.531-536, 2008.3 
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0 A class of p-conjugated 2,5-bis(benzoazol-2-yl) 
pyrazine dyes have been synthesized in which 
2,5-bis(benzimidazol-2-yl)pyrazine (1) exhibits 
strong fluorescence in solution.  The enhanced 
fluorescence of 1 with a base leads to future ap-
plications such as anion sensing feasible upon 
chemical modification. 

 
P. S. Vijayanand, S. Kato, S. Satokawa, T. Kojima�
“Copolymerization of 4-biphenyl methacrylate with 
glycidyl methacrylate: Synthesis, Charceterization, 
thermal properties and determination of monomer 
reactivity ratios”, Polymer Bulletin, vol. 58, No.5-6, pp. 
861-872, 2007.5  
� � � � � 4-biphenyl methacrylate I glycidyl 
methacrylate;ghG�GHi�j�DkNl)�m	i
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0 The methacrylic monomer, 4-biphenylmethacrylate 
(BPM) was synthesized by reacting 4-biphenyl 
phenol dissolved in ethyl methyl ketone (EMK) 
with methacryloyl chloride in presence of 
triethylamine as a catalyst. The copolymers of 
BPM with glycidyl methacrylate (GMA) were 
synthesized by free radical polymerization in 
EMK solution at 70±1 °C using benzoyl peroxide 
as a free radical initiator. The copolymerization 
behaviour was studied in a wide composition in-
terval with the mole fractions of BPM ranging 
from 0.15 to 0.9 in the feed. The copolymers were 
characterized by FT-IR, 1H-NMR and 13C-NMR 
spectroscopic techniques. The solubility was 
tested in various polar and non polar solvents. 
The molecular weight and polydispersity indices 
of the polymers were determined using gel per-
meation chromatography. The glass transition 
temperature of the copolymers increases with in-
crease in BPM content. The thermogravimetric 
analysis of the polymers showed that the thermal 
stability of the copolymer increases with BPM 
content. The copolymer composition was deter-
mined using 1H-NMR spectra. The monomer re-

activity ratios were determined by the application 
of conventional linearization methods such as 
Fineman-Ross (r1=0.392 ± 0.006, r2 = 0.358 ± 
0.007, Kelen-Tudos (r1= 0.398 ± 0.004, r2= 0.365 ± 
0.013) and extended Kelen-Tudos methods (r1= 
0.394 ± 0.004, r2= 0.352 ± 0.006). 

 
P. S. Vijayanand, S. Kato, S. Satokawa and T. Ko-
jima�“Homopolymer and copolymers of with glycidyl 
methacrylate; synthesis, characterization, monomer 
reactivity ratios and thermal properties”, European 
Polymer journal, 43, pp.2046-2056, 2007.5 
�����4-nitro 3-methylphenyl methacrylate;hG
Iglycidyl methacrylateI;ghG�GHi�j�Dk
Nl)�m	iP�p)O"qIneo" 
0 The novel methacrylic monomer, 4-nitro-3- 
methylphenyl methacrylate (NMPM) was syn-
thesized by reacting 4-nitro-3-methylphenol dis-
solved in ethyl methyl ketone (EMK) with 
methacryloyl chloride in the presence of 
triethylamine as a catalyst. The homopolymer 
and copolymers of NMPM with glycidyl 
methacrylate having different compositions were 
synthesized by free radical polymerization in 
EMK solution at 70 ± 1 °C using benzoyl peroxide 
as free radical initiator. The homopolymer and 
the copolymers were characterized by FT-IR, 1H 
NMR and 13C NMR spectroscopic techniques. 
The solubility tests were tested in various polar 
and non-polar solvents. The molecular weight and 
polydispersity indices of the copolymers were de-
termined using gel permeation chromatography. 
The glass transition temperature of the copoly-
mers increases with increase in NMPM content. 
The thermogravimetric analysis of the polymers 
performed in air showed that the thermal stabil-
ity of the copolymer increases with NMPM con-
tent. The copolymer composition was determined 
using 1H NMR spectra. The monomer reactivity 
ratios were determined by the application of 
conventional linearization methods such Fine-
man–Ross (r1 = 1.862, r2 = 0.881), Kelen–Tudos 
(r1 = 1.712, r2 = 0.893) and extended Kelen– Tu-
dos methods (r1 = 1.889, r2 = 0.884). 
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K. Shiono, Y. Abe, H. Tanouchi, H. Utsugi, N. Taka-
hashi, H. Hamano, T. Kojima and K. Yamada�
“Growth and survival of arid land forestation species 
(Acacia aneura, Eucalyptus camaldulensis and E. 
salubris) with hardpan blasting”, J. Arid Land Stud-
ies, 17(1), pp.11-22, 2007.6 
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0 The hardpan layer which occurs near the soil 
surface is widely found in arid land around the 
middle part of Western Australia.  Hardpan 
layer is a highly compacted soil layer. Therefore, 
there has been concern that hardpan layer inhib-
its the planted tree growth and reduce survival 
ratio.  To improve the growth and to increase the 
survival of planted trees in the area having 
hardpan layer, a new tillage technique using dy-
namite to blast hardpan layer, called hardpan 
blasting, was carried out at the Sturt Meadows 
station in Western Australia.  During 67 months, 
we monitored the growth and the survival ratio of 
the tree species, Acacia aneura, Eucalyptus 
camaldulensis and E. salubris, at the hard-
pan-blasted plot and the nonblasted plot (i.e., 
natural condition) in the forestation site.  At 67 
month after planting, survival ratios of A. aneura, 
E. salubris and E. camaldulensis at the blasted 
plot were 46%, 54% and 20% increased than these 
at the nonblasted plot, respectively.  Moreover, 
the mean heights of A. aneura, E. salubris and E. 
camaldulensis at the blasted plot were 13%, 10% 
and 72% higher than in the nonblasted plot, re-
spectively.   At the blasted plot, growth rate of A.
aneura, E. salubris and E. camaldulensis were 
0.17, 0.05 and 1.26 [kg month-1], respectively.  At 
the nonblasted plot, the growth rate of A. aneura, 
E. salubris and E. camaldulensis were 0.12, 0.03 
and 0.17 [kg month-1], respectively.  Only, E. 
camaldulensis showed a significantly higher 
mean of aboveground biomass (W2005) and rela-
tive growth rate (RGR) at the blasted plot than at 
the nonblasted plot (P<0.05).  There results 
suggested that hardpan blasting improved the 
growth of E. camaldulensis, however, did not im-

prove these of A. aneura and E. salubris.  More-
over, E. camaldulensis showed the highest bio-
mass production in the three tree species at the 
nonblasted plot as well as at the blasted plot.  
These results in this study give new information 
about the tree survival and growth under hard-
pan blasting forestation. These results are avail-
able for tree species selection for the forestation 
in the arid land having hardpan layer. 

 
F.H. Marga, S.A.-H.M. Abdel-Hameed, S. Kato, S. 
Satokawa and T. Kojima�“Effect of ZrO2 addition on 
Vickers Hardness of Modified Basalt Glass-Ceramics”, 
J. Ceramic Soc. Jpn., 115(7), pp.429-433, 2007.7 
����� Basalt+^����*���D*;_��
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0 Improvement of mechanical properties of cor-
dierite glass-ceramics using modified Egyptian 
basalt rocks by addition of different amounts of 
zirconia (ZrO2) was investigated. Crystallization 
behavior of modified basalt glass was studied by 
X-ray diffraction (XRD) and scanning electron 
microscope (SEM). The Vickers hardness of 
glass-ceramics containing different amounts of 
ZrO2 and formed at 1050°C for various 
heat-treatment time was compared. Toughness of 
the glass-ceramics increased with in increasing 
amount of transformable ZrO2, which process is 
probably caused by crack deflection due to the 
high stress field around transformed ZrO2 
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T. A. Gad-Allah, S. Kato, S. Satokawa, T. Kojima�
“Role of core diameter and silica content in photo-
catalytic activity of TiO2/SiO2/Fe3O4 composite”, Solid 
State Sciences, 9, pp.737-743, 2007.9  
�����TiO2/SiO2/Fe3O4 �	(?��;Y÷øO"
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0 Magnetically separable TiO2/SiO2/Fe3O4 

composites of different core (Fe3O4) diameters and 
silica contents have been prepared by 
solegeltechnique for both silica and titania coat-
ings. Energy dispersive X-ray fluorescence (EDX), 
X-ray diffraction (XRD), X-ray photoelectron 
spectroscopy(XPS), BET surface area analysis 
and scanning electron microscope (SEM) have 
been used for characterization of prepared sam-
ples.Photocatalytic activity of the prepared sam-
ples has been investigated by photodegradation of 
methyl orange. Obtained results have shown that 
25e45 mm core diameter exhibits the maximum 
activity since it possesses a convenient surface 
area and light transmittance. Silica content has a 
significant effect on the activity of composite. Sil-
ica content of more than 10 wt% has reduced the 
catalyst activity because of the increase in parti-
cle diameter and reduction of surface area. 

 
P. S. Vijayanand, S. Kato, S. Satokawa and T. Kojima�
“Copolymerization of 4-cyanophenyl methacrylate 
with Methyl Methacrylate�Synthesis, Characteriza-
tion and Determination of Monomer Reactivity Ra-

tios”, Polymer Bulletin, 59, pp. 469-480, 2007.11 
� ���� 4-cyanophenyl methacrylate I Methyl 
Methacrylate;ghG�GHi�j�DkNl)�m	i
neo"IP�p)O"q;rs 
0 A novel methacrylic monomer, 4-cyanophenyl 
methacrylate (CPM) was synthesized by reacting 
4-cyanophenol dissolved in methyl ethyl ketone 
(MEK) with methacryloyl chloride in the presence 
of triethylamine as a catalyst. Copolymers of 
CPM with methyl methacrylate(MMA) at differ-
ent composition was prepared by free radical so-
lution polymerization at 70±1 °C using benzoyl 
peroxide as initiator. The copolymers were char-
acterized by FT-IR, 1H-NMR and 13C-NMR 
spectroscopic techniques. The solubility of the 
polymers was tested in various polar and non 
polar solvents. The molecular weight and 
polydispersity indices of the copolymers were de-
termined using gel permeation chromatography. 
The glass transition temperature of the copoly-
mers increases with increase in mole fraction of 
MMA content. The thermal stability of the co-
polymer increases with increases in mole fraction 
of CPM content in the copolymer. The copolymer 
composition was determined by using 1H-NMR 
spectroscopy. The monomer reactivity ratios es-
timated by the application of linearization meth-
ods such as Fineman-Ross (r1=2.524±0.038, 
r2=0.502±0.015), Kelen-Tudos (r1=2.562±0.173, 
r2=0.487±0.005) and extended Kelen-Tudos 
methods (r1=2.735±0.128, r2=0.4915±0.007). 
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D. Boraha, S. Satokawaa, S. Katoa and T. Kojima: " 
Surface-modified carbon black for As(V) removal", J. 
Colloid Interface Sci., 319, pp.53-62, 2008.1 
�����£¤§ÄÏ��)Å	[��D;Æe�¦Ç
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0 This paper reports the results of the adsorption 
performance of As(V) removal by a commercial 
carbon black and its H2SO4-modified form in a 
single-ion situation. The influence of different 
process parameters and the physicochemical 
principles involved were studied in detail. Acid 
modification caused morphological changes in the 
virgin carbon black as evidenced by BET surface 
area measurements and SEM study. FTIR spec-
tra showed the introduction of sulfonic acid group 
in the parent carbon due to H2SO4 treatment. 
TGA analysis revealed higher weight loss char-
acteristics of the modified carbon, demonstrating 
the creation of functional groups. The point of 
zero charge (pHpzc) of the modified carbon black 
is highly acidic (3.5) compared to commercial 
carbon black (6.4). It directly infers the genera-
tion of acidic functional moieties in the carbon 
black. The adsorption experiments were carried 
out following batch equilibrium techniques. The 
kinetics and thermodynamics of adsorption were 
investigated to unveil the mechanism and nature 
of the adsorption process, respectively. The ki-
netic parameters of different models were calcu-
lated and discussed. The kinetics of adsorption 
can be expressed by a pseudo-second-order model 
and intraparticle diffusion was not the 
rate-determining step. Dependence of pH on ad-
sorption showed maximum metal uptake in the 
range of 4–5 and inferred surface complexion as 
the principal mechanism of adsorption. The equi-



������

librium adsorption data were modeled using 
Freundlich, Langmuir, and Dubinin–Kaganer– 
Radushkevich (DKR) isotherm equations and the 
corresponding isotherm parameters were calcu-
lated and discussed in detail.  

 
D. Borah, S. Satokawa, S. Kato, T. Kojima �
“Characterization of chemically modified carbon black 
for sorption application”, Applied Surface Science 
Volume 254, Issue 10, Pages 3049-3056, 2008.3  
�����ÉÊËIÏÐ;]^+�eIÏ�£¤Wd§
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0 A commercial grade carbon black was chemi-
cally modified using mineral acids (either with 
HNO3 or H2SO4 or mixture) and the sorption 
performance of the virgin and modified forms 
were investigated. Chemical modification re-
sulted in the creation of surface acidic functional 
groups (.COOH, .SO2OH) and was verified by 
FTIR spectra. This was further verified by TGA 
analysis revealing higher weight loss character-
istics of the modified carbons in comparison to 
virgin carbon black. Morphological changes were 
observed from BET surface area measurements 
and SEM analysis. XRD study revealed the 
change of graphitic crystallite size as a result of 
modification. The suspension pH of the materials 
in deionized water and the point of zero charge 
(pHpzc) in inert electrolyte were determined. The 
measured values of suspension pH and pHpzc for 
all the carbons were found to be acidic with more 
acidic character in the modified carbons. These 
materials were used as sorbents for the removal 
of arsenic from aqueous medium and showed ex-
cellent adsorption performance. # 2007 Published 
by Elsevier B.V. 

 
J. Fujimoto, T. Ishikawa, Y. Kurihara, M. Jimbo, T. 
Kon, M. Kuroda�“Two-body and three-body decays of 
charginos in one-loop order in the MSSM”, Physical 
Review, D75: pp.113002(1)-(14), 2007.6 
������p�Ì�Í"Î\ÏÐ'wx/�j)?
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0 We present the renormalization scheme used in 
and the characteristic features of GRACE/ 

SUSY-loop, the package of the program for the 
automatic calculation of the minimal supersym-
metric standard model processes including 
one-loop order corrections. The two-body and 
three-body decay widths of charginos in one-loop 
order evaluated by GRACE/SUSY-loop are shown. 

 
N. Sasaki, A. Toyoda, N. Itamura, K. Miura�
“Simulation of Nanoscale Peeling and Adhesion of 
Single-Walled Carbon Nanotube on Graphite Surface”, 
e-J. Surf. Sci. Nanotech. Vol.6, pp.72-78, 2008.2 
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0 We have performed molecular mechanics study 
of nanoscale peeling and adhesion processes of 
carbon nanotube (CNT) on the rigid graphite 
surface. First, as a model of CNT, single-walled 
carbon nanotube (SW-CNT) of the (3,3) armchair 
type with a length of l=99.3Ü0comprised of 480 
carbon atoms is used. In the simulation CNT 
physically adsorbed on the graphite substrate is 
peeled (retracted) from the surface and then ad-
sorbed (approached) onto the surface. We have 
first obtained the vertical force-distance curve 
with the characteristic hysteresis loop derived 
from the bistable states between the line- and 
point-contacts during the peeling and adhesion 
processes. The analysis of the vertical and lateral 
force curves reveals that the CNT shows multis-
cale mechanics -- both nanoscale mechanics on 
the order of CNT's length (

�
100ÜÝ and atomic- 

scale mechanics on the order of CNT’s diameter  
(
�

several ÜÝ. Next the effect of the CNT length l 
on the peeling process is studied. As the CNT  
becomes shorter, discrete jump of the force curve 
vanishes and the peeling force curve exhibits 
continuous behavior because the shorter CNT 
becomes stiffer. Lastly the effect of the chirarity of 
the CNT on the peeling and adhesion processes is 
studied for the armchair, zigzag and chiral type 
CNTs for the length of about 50Ü. The hysteresis 
of the peeling curve shows the slight difference of 
the adhesive behavior among different chirality of 
CNTs. 
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M. Harada, M. Tsukada, N. Sasaki�“Energy Dissi-
pation Mechanism of Non-Contact Atomic Force Mi-
croscopy for Movable Objects”, e-J. Surf. Sci. Nanotech. 
Vol.6, pp. 1-6, 2008.2 
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0 The energy dissipation in non-contact atomic 
force microscopy (NC-AFM) caused by the hys-
teresis loop of the potential energy between a tip 
and a sample with respect to the tip height is in-
vestigated in detail by the case studies for models 
of a graphite flake with a diamond tip. One of the 
models is made up of a graphite flake on a 
graphite surface. In this case, the hysteresis is 
caused by the difference of the lateral positions of 
the flake during the upward and the downward 
motion of the tip. The other model is made up of a 
graphite flake edge. In this model, the hysteresis 
is caused by the difference of the vertical posi-
tions of the flake edge during the upward and the 
downward motion of the tip. 

 
N. Sasaki, N. Itamura, K. Miura� “Simulation of 
Atomic-Scale Ultralow Friction of Graph-
ite/C60/Graphite Interface along [101_ 0] Direction”, 
Jpn. J. of Appl. Phys. Vol.46, pp. L1237-L1239, 
2007.12 
��������ÕM�/C60/���ÕM�·¤;[101_ 0]
o�;�V*z)�Ì�çè;�×Û)�m	 
0 The graphite/C60/graphite interface plays an 
important role in the atomic-scale ultralow fric-
tion of C60 intercalated graphite. In this study, 
the frictional feature along the [101_ 0] direction of 
the graphite/C60/graphite interface is numeri-
cally investigated and compared with that of the 
graphite/graphite/graphite interface. Simulated 
interlayer distances of about 1.3~nm are in good 
agreement with previous experimental results. 
The atomic-cale friction coefficient of the graph-
ite/C60/graphite interface decreases to about 30% 
of that of the graphite/graphite/graphite interface. 
It is clarified that the three-dimensional degree of 
freedom of intercalated C60 motion is one of the 
origins of the ultralow friction of the graph-
ite/C60/graphite interface along the [101_ 0] direc-

tion. 
 
N. Sasaki, N. Itamura, K. Miura�“Atomic-Scale Ul-
tralow Friction ― Simulation of Superlubricity of C60 
Molecular Bearing”, J. of Phys.:Conference Series 
Vol.89, pp. 01200101-0120010, 2007.11 
������V*z)�Ì�çè -- C60UVa�N	�
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0 Simulation of superlubricity of C60 molecular 
bearing is performed based on molecular me-
chanics. Atomic-scale frictional feature along 
[101_ 0] direction of the graphite /C60/graphite in-
terface is numerically investigated compared with 
that of the graphite/graphite/graphite interface. 
Simulated interlayer distances of about 1.3nm 
are in good agreement with previous experimen-
tal results[1-3]. Atomic-scale friction coefficient  
of graphite/C60/graphite interface decreases 
to about 30% of that of the graphite/graphite/ 
graphite interface. It is clarified that three-di-
mensional degree of freedom of intercalated C60 
motion is one of origins of ultralow friction of 
graphite/C60/graphite interface along [101_ 0] 
direction. 

 
M. Ishikawa, M. Kato, R. Harada, N. Sasaki, K. Mi-
ura�“Chaotic behavior appearing in dynamic motions 
of nanoparticles”, J. of Phys.: Conference Series Vol.89, 
pp. 01200501-01200509, 2007.11 
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0 The case of one-directional motion, under which 
graphite and mica flakes are driven on an oc-
tamethylcyclotetrasiloxane (OMCTS) liquid sur-
face, is presented. The dynamical forces needed to 
move these bodies increase linearly with the 
logarithm of scanning velocity, which are typical 
energy dissipation process. A transition from 
quasi-periodic to chaotic motions occurs in the 
dynamics of a graphite flake when its velocity is 
increased. The dynamics of graphite flakes pulled 
by the nanotip on an OMCTS liquid surface can 
be treated as that of a nanobody on a liquid. On 
the other hand, there do not appear chaotic mo-
tions in the dynamics of a mica flake because the 
contact area between a mica flake and an OMCTS 
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liquid surface is larger than that between a 
graphite flake and an OMCTS liquid surface. 

 
M. Harada, M. Tsukada, N. Sasaki� “Theoretical 
Simulationos of Atomic Force Microscopy of Graphite 
Flake on Graphite Surface”, e-J. Surf. Sci. Nanotech. 
Vol.5, pp. 126-131, 2007.10 
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0 We present results of theoretical simulations of 
atomic force microscopy (AFM) for the systems 
consisting of a graphite flake on a graphite sub-
strate with a diamond tip. How are atomic sliding 
motions of the sample reflected on AFM images? 
This central issue was investigated by changing 
tip height and size of the flake which was located 
on the substrate surface and placed in a vacancy 
on the surface. When the tip height becomes 
higher, the flake motion induced by the tip 
changes from the swinging motion centered at 
one local potential minimum to the slipping mo-
tion between local potential minima. At the same 
time, the image changes from the one reflecting 
flake feature to the one reflecting surface feature. 
When the flake size changes, the inverse of image 
contrast is seen.  When the flake is in a small 
vacancy, a ring shaped image is seen, which re-
flects the rotational motion of the flake induced 
by the tip motion. When the flake is in a large 
vacancy, the image is a combination of a ring 
shaped one and a noisy ribbon like one caused by 
the lateral movement of the flake. 

 
K. Miura, D. Tsuda, N. Itamura, N. Sasaki �
“Superlubricity of Fullerene Intercalated Graphite 
Composite”, Jpn. J. of Appl. Phys. Vol.46, pp. 
5269-5274, 2007.8 
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0 Novel superlubric system of fullerene interca-
lated graphite composite is reported. First it is 
clarified that fullerene intercalated graphite films 
exhibit ultralow average friction force, and excel-
lent friction coefficients smaller than for MoS2 
and for graphite. Next it is demonstrated that 
superlubricity can be controlled by intercalant 

species. C60 intercalated graphite film shows 
much less maximum static friction force than C70 
intercalated one. Finally we propose one of the 
simple guidelines of designing practical superlu-
bric system -reduction of the contact area be-
tween intercalated fullerene and graphite sheet 
to the point-like contact. Our newly developed 
superlubric system will contribute to solving the 
energy and environmental problems. 

 
K. Urasaki, Y. Fukuda, Y. Sekine, M. Matsukata, E. 
Kikuchi�“Hydrogen Production by Steam Reforming 
of Ethanol over Co/La1-xSrxBO3 (B = Al, Cr, Mn, Fe) 
Catalysts”, Journal of Japan Petroleum Institute, Vol. 
51 No.2 pp.83-87, 2008 3 
�����Co/La1-xSrxBO3 (B = Al, Cr, Mn, Fe)÷ø+^
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0 The steam reforming of ethanol for producing 
hydrogen was performed over 5 wt% Co catalysts 
supported on perovskite-type oxides, La1-xSrxBO3 
(B = Al, Cr, Mn, Fe, x = 0 - 0.2) at 823 K with a 
molar H2O/C2H5OH ratio of 6.  Co/LaAlO3 
showed the higher catalytic activity and stability 
than Co catalysts supported on LaCrO3, LaFeO3 
and LaMnO3.  A molar La/Al ratio markedly af-
fected on the stability of Co/LaAlO3 catalyst and a 
molar La/Al ratio of 1 was the most suitable, 
suggesting that perovskite structure contributes 
to the appearance of catalytic activity and stabil-
ity.  It was found that the partial substitution of 
Sr2+ for La3+ in LaAlO3 resulted in further re-
markable improvement of catalytic activity and 
hydrogen yield.  We consider that enhanced mo-
bility of lattice oxygen in La1-xSrxAlO3-δ contrib-
utes to its more frequent participation in the 
oxidation of intermediates over metallic cobalt, 
leading to both high catalytic activity and stabil-
ity of Co/La1-xSrxAlO3-δ in comparison with 
Co/LaAlO3. 

 
Toshiaki Tsukuda, Satsuki Maeda, Masahiko Yasui, 
Takeshi Tamane, Taro Tsubomura�“Structure of a 
Barium(II) complexes sandwiched by a Schiff base 
macrocycle”, Bull. Chem. Soc. Jpn.,Vol. 81, No.3, 
p.358,2008.3 
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0 Barium complexes sandwiched by octaaza 
Schiff base macrocycle prepared by [2+2] con-
densation of diimine and phenanthroline dicar-
boxyaldehyde have been studied; ten-coordinate 
structure of the complex and increase of absorp-
tion intensity on coordination have been revealed. 

 
Taro Tsubomura, yasuhiro Ito, Satoshi Inoue, Yu Ta-
naka, Kenji Mastumoto, Toshiaki Tsukuda�“Strongly 
Luminescent Palladium(0) and Platinum(0) Di-
phosphine Complexes”, Inorg. Chem., Vol. 47, No. 2, p. 
481, 2008.� 
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0 The synthesis, structure, and photolumines-
cence of palladium(0) and platinum(0) complexes 
containing biarydiphosphines, biphep (biphep = 
2,2’-bis(diphenylphosphino)-1,1’-biphenyl) and 
binap (binap = 2,2’-bis(diphenylphosphino)-1,1’- 
binaphthyl) have been studied. X-ray structure 
analysis of [Pt(biphep)2] revealed the dis-
torted-tetrahedral geometry of the complex. The 
photophysical properties of the three complexes 
[Pd(biphep)2], [Pt(biphep)2], and [Pd(binap)2] 
were investigated and compared with that of the 
previously reported [Pt(binap)2] complex. The 
[Pd(biphep)2] complex shows the strongest lumi-
nescence with a high quantum yield (38%) and a 
long lifetime ( 3.2÷s ) in a toluene solution at 
room temperature. The luminescence should be 
due to metal-to-ligand charge transfer excited 
states. At room temperature, radiative rate con-
stants of the four complexes show similar values. 
The difference in the luminescent properties 
should reflect the different nonradiative rate 
constants of the complexes. The tempera-
ture-dependence of the luminescence spectra and 
lifetime of the complexes were also discussed. 

 
Munetaka Iwamura, Toshiaki Tsukuda and Makoto 
Morita� “Energy-Transfer Process in Crystals of 
Chiral and racemic double complex salts of 
[Co(ethylenediamine)3][Tb(2,6-pyridinedicarboxylate)

3]”,Bull. Chem. Soc. Jpn.,Vol. 80, No. 6, p.1140, 2007.
ø 
0 Luminescence and energy transfer reactions in 
double complex crystals of [Co(en)3] [Tb(dpa)3] 
(en=ethylenediamine, dpa=2,6-pyridinedicarbo-0
xylate) were investigated, and compared between 
single crystal of rac-[Co(en)3]•rac-[Tb(dpa)3] 
(double complexes salt of racemic [Co(en)3]3+ and 
racemic [Tb(dpa)3]3-) and ù-[Co(en)3]•rac- 
[Tb(dpa)3] (chiral [Co(en)3]3+ and racemic 
[Tb(dpa)3]3- salt).  The energy transfer rate con-
stants from Tb3+ to Co3+ complexes were deter-
mined from the time profile of emission intensity 
of photo-excited Tb(III) ion in the double complex 
crystals.  The decay profiles of rac-[Co(en)3]• 
rac-[Tb(dpa)3] were analyzed by single exponen-
tial curves.  On the other hand, the profiles of ù
-[Co(en)3]•rac-[Tb(dpa)3] show double exponential 
curves.  From the X-ray analysis of crystal 
structures, it was found that there is only one site 
for [Tb(dpa)3]3- in rac -[Co(en)3]•rac-[Tb(dpa)3] 
crystal, and there are two site in ù-[Co(en)3]• 
rac-[Tb(dpa)3] crystal, i.e. ù-[Tb(dpa)3]3- and ú
-[Tb(dpa)3]3- are put in different site in the crystal.  
The two rate constants obtained from the double 
exponential curve of ù -[Co(en)3]•rac-[Tb(dpa)3] 
are assigned to energy transfer rates from 
ù-[Tb(dpa)3]3- and ú-[Tb(dpa)3]3- in the crystal.  
Fine distance dependence could be determined 
from the obtained energy transfer rate constants 
and Tb-Co distances in the crystals according to 
the Dexter type electron exchange mechanism of 
energy transfer model.  The energy transfer rate 
constants in the crystals are comparable in mag-
nitude with energy transfer rates in quenching 
experiments in the [Tb(dpa)3]3--[Co(en)3]3+ aque-
ous solution. 

 
M. Nonaka, B. Y. Ma, M. Ohtani, A. Yamamoto, M. 
Murata, K. Totani, Y. Ito, K. Miwa, W. Nogami, N. 
Kawasaki, and T. Kawasaki�“Subcellular localization 
and physiological significance of Intracellular man-
nan-binding protein”, J. Biol. Chem. Vol. 282, No. 24, 
pp.17908-17920, 2007. 6 
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0 Mannan-binding protein (MBP) is a C-type 
mammalian lectin specific for mannose and 
N-acetylglucosamine. MBP is mainly synthesized 
in the liver and occurs naturally in two forms, 
serum MBP (S-MBP) and intracellular MBP 
(I-MBP). S-MBP activates complement in asso-
ciation with MBP-associated serine proteases via 
the lectin pathway. Despite our previous study, 
the subcellular localization of I-MBP and its 
functional implication have not been clarified yet. 
Here, as an extension of our previous studies, we 
have demonstrated that the expression of human 
MBP cDNA reproduces native MBP differentia-
tion of S-MBP and I-MBP in human hepatoma 
cells. I-MBP shows distinct accumulation in cyto-
plasmic granules, and is predominantly localized 
in the endoplasmic reticulum (ER) and involved 
in COPII vesicle-mediated ER-to-Golgi transport. 
However, the subcellular localization of either a 
mutant (C236S/C244S) I-MBP, which lacks car-
bohydrate- binding activity, or the wild-type 
I-MBP in tunicamycin-treated cells shows an 
equally diffuse cytoplasmic distribution, sug-
gesting that the unique accumulation of I-MBP in 
the ER and COPII vesicles is mediated by an 
N-glycan-lectin interaction. Furthermore, the 
binding of I-MBP with glycoprotein intermediates 
occurs in the ER, which is glycan- and 
pH-dependent, and is affected by glucose- 
trimmed high-mannose-type oligosaccharides. 
These results strongly indicate that I-MBP may 
function as a cargo transport lectin facilitating 
ER-to-Golgi traffic in glycoprotein quality control. 

 
D. Yamaguchi, N. Kawasaki, I. Matsuo, K. Totani, H. 
Tozawa, N. Matsumoto, Y. Ito, and K. Yamamoto�
“VIPL has sugar-binding activity specific for high 
mannose-type N-glycans, and glucosylation of the ý
1,2 mannotriosyl branch blocks its binding”, Glycobi-
ology Vol. 17, No. 9, pp.1061-1069, 2007. 9 
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0 VIP36-like protein (VIPL) was identified as an 
endoplasmic reticulum (ER) resident protein with 
homology to VIP36, a cargo receptor involved in 
the transport of glycoproteins inside cells. Al-
though VIPL is structurally similar to VIP36, 
VIPL is thought not to be a lectin, because its 
sugar-binding activity has not been detected in 
several experiments. Here, recombinant soluble 
VIPL proteins (sVIPL) were expressed in Es-
cherichia coli, biotinylated with biotin ligase and 
oligomerized with R-phycoerythrin (PE)-labeled 
streptavidin (SA). As measured with flow cy-
tometry, PE-labeled sVIPL-SA bound to deoxy-
mannojirimycin (DMJ)- or kifunensine (KIF)- but 
not to swainsonine (SW)-treated HeLaS3 cells in 
the presence of calcium. A surface plasmon reso-
nance analysis showed that the avidity of sVIPL 
was enhanced after it formed a complex with SA. 
The binding of PE-labeled sVIPL-SA was abro-
gated by endo beta-N-acetylglucosaminidase H 
treatment of the DMJ- or KIF-treated cells. 
Competition with several high-mannose-type 
N-glycans inhibited VIPL binding, and indicated 
that VIPL recognizes the Maný1-2Maný1-2Man 
sequence. Glucosylation of the outer mannose 
residue of this portion decreased the binding. Al-
though the biochemical characteristics of VIPL 
are similar to those of VIP36, the sugar-binding 
activity of VIPL was stronger at neutral pH, cor-
responding to the pH in the lumen of the ER, than 
under acidic conditions. 
 

N. Kawasaki, Y. Ichikawa, I. Matsuo, K. Totani, N. 
Matsumoto, Y. Ito, and K. Yamamoto � “The 
Sugar-Binding Ability of ERGIC-53 is Enhanced by its 
Interaction with MCFD2”, BLOOD Vol. 111, No. 3, 
pp.1972-1979, 2008. 2 
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0 Combined deficiency of factors V and VIII 
(F5F8D) is a bleeding disorder caused by muta-
tions in LMAN1 or MCFD2. LMAN1 encodes 
ERGIC-53, a cargo receptor with an L-type lectin 
domain, and MCFD2 is a EF-hand-containing 
protein. We prepared a biotinylated, soluble form 
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of ERGIC-53, which we labeled with 
R-phycoerythrin conjugated streptavidin. By flow 
cytometry, sERGIC-53-SA bound to HeLaS3 cells 
in the presence of calcium but only after prein-
cubation with MCFD2. Treating the cells with 
endo H or incubating them with high man-
nose-type N-glycan, especially M8B, abrogated 
sERGIC-53-SA binding. Surface plasmon reso-
nance experiments demonstrated that MCFD2 
specifically bound to sERGIC-53 and 2 MCFD2 
mutants found in F5F8D patients had a Ka that 
was 3 or 4 orders of magnitude lower for sER-
GIC-53 than for wild-type MCFD2. The Ka of 
sERGIC-53 and MCFD2 was measured at several 
pH values and calcium concentrations, and we 
found that at a calcium concentration less than 
0.2 mM, this interaction became significantly 
weaker. These results demonstrate that the 
binding of ERGIC-53 to sugar is enhanced by its 
interaction with MCFD2, and defects in this in-
teraction in F5F8D patients may be the cause for 
reduced secretion of factors V and VIII. 

 
K. Totani, Y. Ihara, I. Matsuo, and Y. Ito�“Effects of 
macromolecular crowding on glycoprotein processing 
enzymes”, J. Am. Chem. Soc. Vol. 130, No. 6, 
pp.2101-2107, 2008. 2 
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0 Intracellular environments are highly crowded 
due to the presence of various biomacromolecules. 
In this study, we estimated the property of the 
endoplasmic reticulum glucosidase II (G-II) under 
macromolecular crowding conditions. A crowded 
milieu that contains bovine serum albumin 
greatly enhanced the second trimming step 
(cleavage 2), which deglucosylates Glc1Man9 
GlcNAc2, but not the first trimming step (cleav-
age 1), which removes the terminal glucose resi-
due from Glc2Man9GlcNAc2. A similar effect was 
obtained with ribonuclease A and high molecular 
weight polyethylene glycol 20,000. An analysis of 
CD spectra suggested that G-II enhanced its 
cleavage 2 activity through conformational 
change. We also investigated the effects of 

molecular crowding on other N-linked gly-
can-processing enzymes, UDP-Glc:glycoprotein 
glucosyltransferase and 1,2-alpha-mannosidase. 
Our results indicate that the kinetics of glycan 
processing under crowded conditions may be 
quite different from those measured in dilute 
buffers. 

 
S. Nakamura-Tsuruta, N. Uchiyama, W. J. Peumans, 
E. J. M. Van Damme, K. Totani, Y. Ito, and J. Hira-
bayashi�“Analysis of the sugar-binding specificity of 
mannose-binding Jacalin-related lectins by frontal 
affinity chromatography - an approach to functional 
classification”, FEBS J. Vol 275, No. 6, pp.1227-1239, 
2008. 3 
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0 The Jacalin-related lectin (JRL) family com-
prises galactose-binding-type (gJRLs) and man-
nose-binding-type (mJRLs) lectins. Although the 
documented occurrence of gJRLs is confined to 
the family Moraceae, mJRLs are widespread in 
the plant kingdom. A detailed comparison of 
sugar-binding specificity was made by frontal af-
finity chromatography to corroborate the struc-
ture-function relationships of the extended mJRL 
subfamily. Eight mJRLs covering a broad taxo-
nomic range were used: Artocarpin from Arto-
carpus integrifolia (jackfruit, Moraceae), BanLec 
from Musa acuminata (banana, Musaceae), Cal-
sepa from Calystegia sepium (hedge bindweed, 
Convolvulaceae), CCA from Castanea crenata 
(Japanese chestnut, Fagaceae), Conarva from 
Convolvulus arvensis (bindweed, Convolvulaceae), 
CRLL from Cycas revoluta (King Sago palm tree, 
Cycadaceae), Heltuba from Helianthus tuberosus 
(Jerusalem artichoke, Asteraceae) and MornigaM 
from Morus nigra (black mulberry, Moraceae). 
The result using 103 pyridylaminated glycans 
clearly divided the mJRLs into two major groups, 
each of which was further divided into two 
subgroups based on the preference for 
high-mannose-type N-glycans. This criterion also 
applied to the binding preference for com-
plex-type N-glycans. Notably, the result of cluster 
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analysis of the amino acid sequences clearly cor-
responded to the above specificity classification. 
Thus, marked correlation between the 
sugar-binding specificity of mJRLs and their 
phylogeny should shed light on the functional 
significance of JRLs. 
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0 The effect of background gas environment on 
the purity of reactively-deposited nitride films 
has been studied. Especially, the relation between 

the oxygen background pressure and its incorpo-
ration into the TiN film is investigated in this 
study. We have developed a UHV sputtering sys-
tem and deposited TiN films under two different 
base pressure conditions: one was a UHV condi-
tion less than 10-6 Pa, and the other was 1×10-4 Pa 
of oxygen. The oxygen content of the films was 
examined with X-ray photoelectron spectroscopy. 
While no trace of oxygen was detected in the TiN 
film deposited under the UHV condition, 10 at.% 
of oxygen was observed in that deposited with the 
O2 introduction. The extent of O2 incorporation 
into the TiN film is discussed based on the dif-
ference in sticking characteristics of oxygen and 
nitrogen on the titanium surface. 
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Y. Saeki, M. Aoki�“Driver monitoring using a far 
infrared camera”, Proceedings of the IIEEJ Image 
Electronics and Visual Computing Workshop 2007 
0 It is said that there are 90% or more traffic ac-
cident caused by human error of a driver. De-
tecting the abnormal circumstances of a driver at 
an early stage will prevent human error. In this 
study, we set a far infrared camera in the inside of 
car and monitor a driver. The purpose of this 
study is to make a system that detects and tracks 
a face position of a driver in the inside of car 
where an illumination condition is not stable. We 
tracked a face position of a driver by performing 
the detection of a candidate head domain using 
template matching. 

 
N. Toda, M. Aoki�“Driver's gaze detection”, Proceed-
ings of the IIEEJ Image Electronics and Visual 
Computing Workshop 2007 
0 We propose a method to estimate the Driver's 
gaze using a video camera. First gaze detection 
process is transform into binary image for ex-
tracted black part of an iris. And next step is ex-
traction of border for perform circle detection 
Hough transform. And third step is circle detec-
tion Hough transform for detect circle shape of 
iris, nostril and eye's outline. Location of iris, 

nostril and eye's outline are decided by this proc-
ess. After third step, we proposed to tracked gaze 
by Kalman filter using location, velocity and ac-
celeration. And gaze is estimated by connection 
with location of iris, nostril and eye’s outline.And 
we assume that distance of subject’s gaze can be 
estimated by considering the eye model. 

 
M. Nakayama, Y. Saeki, S. Katahara, M. Aoki�“Driver 
face detection using low resolution far infrared image”, 
Proceedings of the IIEEJ Image Electronics and Vis-
ual Computing Workshop 2007 
0 Face position and direction gives a good cue for 
driver vigilance and alertness. In this paper we 
propose a driver face detection algorithm using 
low resolution (8×6) far infrared image. We as-
sumed that the highest temperature position 
represents a good candidate of face position. The 
trace of this position indicates facial movement 
and posture change. We applied the proposed al-
gorithm to the low resolution far infrared image 
sequence of an actual driving situation taken 
from a camera installed on the top of an instru-
ment panel. The result shows the feasibility and 
usefulness of the proposed algorithm in detecting 
face position. The face position information is also 
useful for air bag operation, specifically for child 
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in the passenger seat. 
 
Atsuko Ikegami,0 Aki Uno�“Bounds for staff size in 
home help staff scheduling”, Journal of the Opera-
tions Research Society of Japan, Vol.50, No.4, 
pp.563-575, 2007 
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0 Home help organizations provide services at 
respective users" homes at a time that is con-
venient for the user. Helpers with time window 
constraints for their working hours must be as-
signed to these services to ensure that the ser-
vices are provided#Producing adequate schedules 
usually takes the schedulers a considerable 
amount of time due to many types of constraints 
and requirements. It is difficult even to estimate 
the number of helpers needed.  
0 In this paper, we introduce a mathematical 
programming formulation of the home help staff 
scheduling problem, and propose two types of 
lower bounds for the number of helpers needed on 
a specific day. We then also calculate the number 
of helpers using a simple heuristic algorithm in 
order to determine the upper bound. Combining 
the bounds with the information obtained when 
determining the bounds was shown to be useful 
for arranging the appropriate helpers for each 
day before making a detailed schedule, even 
though each of the algorithms that obtains the 
bounds is very simple. 
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S. Mogaki, M. Kamada, T. Yonekura, S. Okamoto, 
Y.Ohtaki, M. Reaz� “Time-Stamp Service makes 
Real-Time Gaming Cheat-Free”, 6th Annual Work-
shop on Network and Systems Support for Games 
2007, (NETGAMES2007), pp.135-138, (2007.9). 
0 Assuming time-stamp servers that we can trust 
exist everywhere in the Internet, we propose a 
cheat-proof protocol for real-time gaming that has 
the minimum latency. Theassumptions are: 1) 
Time-stamp servers are available near each 
player that issue serially numbered time stamps. 
2)There is no communication break down be-
tween the player and the nearest time-stamp 
server. By this protocol, each player sends its own 
action to the other player and also sends its hash 
to the nearest time-stamp server. The time-stamp 
server sends back to the player the signed hash 
with time and a serial number involved. The 
signature is an undeniable evidence of the action. 
The actions are checked if they are compatible 

with the hashes and the signed hashes are 
checked if they have the correct time and if the 
serial numbers are contiguous. This verification 
can be done as a batch after the game is finished. 
The latency in this protocol is only the packet 
traveling time from a player to another. 

 
Y. Obu, M. Yamamoto, T. Yonekura, M. Kamada and S. 
Okamoto � “Exploring State Diagram-based Web 
Browser Programming”, Proceedings of the 2007 
IEEE, International Conference on Cyberworlds, 
Hannover (2007.10) 
0 Over the last few years a great deal of interest 
has focused on a major paradigm shift in World 
Wide Web-based services referred to as Web 2.0. 
In marked contrast to the earlier Web, in Web 2.0 
sites become sources of information and func-
tionality that enable users to create new content 
of their own. Consequently, users are now looking 
for more versatile browsers that will let them edit 
and display content based on their own prefer-
ences. This motivated us to develop a state dia-
gram-based Web browser programming scheme 
that supports the close interaction between the 
end-user and Web content. Using state diagrams 
to represent browser behavior is easier for 
end-users with little or no programming experi-
ence to grasp than text-based programming sys-
tems. 
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Shingo Yamakawa, Shohei Terada, Kunio Tojo, Yasu-
hiro Okazaki, Yu Kakishima, Dai Hanawa, Kimio 
Oguchi�“Traffic management for prioritized infor-
mation in the next generation home etwork”, Proc. 
SPIE Vol. 6784, Network Architectures, Management, 
and Applications V, pp. 6784R-1 - 6784R-11, 2007.11 
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0 This paper first classifies the sensing data in 
the next generation home network according to 
its level of importance.  Traffic management for 
the data sent by various applications is then de-
scribed, ogether with some simulation results. In 
the simulation, the proposed traffic management 
method controlled the data correctly. 

 

D. Hanawa and T. Yonekura�“Improvement on the 
Accuracy of the Polynomial Form Extrapolation Model 
in Distributed Virtual Environment”, The Visual 
Computer, Springer-Verlag Berlin/Heidelberg, Vol.23, 
No.5, pp.369-379, 2007.5 
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0 In this paper, we studied the relationship be-
tween the accuracy of the extrapolating data and 
the update interval in a distributed virtual envi-
ronment (DVE). We have already shown that 
numerical analysis can be applied to the ex-
trapolating data between frames using paramet-
rics calculated from the data over the last several 
frames based on polynomial models. Based on the 
properties of the polynomial models, we proposed 
the new method to extrapolate the attribute data 
which arrives at a discrete time period. We 
showed that theoretical models which approxi-
mate the statistical error of extrapolating data 
can be formulated based on parameters such as 
the update interval and changes in the data. 
Theoretical models showed that the average error 
of the proposed method is less than that of cur-
rent methods. Finally, we confirmed that the 
proposed method can improve the accuracy in 
comparison with current methods by conducting 
experiments with the motion of a pen for a series 
of letters written by a human. 

 
Yasuki Sakurai, Masatoshi Takubo, Fumiaki Kato, 
Munenori Kai�ØA Code Transformation Method For 
Strong Migration Mobile AgentÙ, Proc. of IEEE Pacific 
Rim Conference on Communications, Computers and 
Signal Processing̀ PACRIM"07b, pp.485-488, 2007.8 

  In order to keep high efficiency, high reliability, 
and fault tolerance in a distributed processing 
system, we have been developing an autonomic 
distributed processing system by using a 
Java-based mobile agent system. Since we used a 
mobile agent system based on a weak migration 
mobility in our system, it was difficult for users to 
write an agent program freely which can resume 
its process on destination computer from the 
point at which it stopped just before moving. In 
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this paper, we propose a new source code trans-
formation method for any strong migration mo-
bile agent code. The method can transform the 
source code, which is easy to write for users, into 
the code to be executed on the ordinary 
JavaVMs(Java Virtual Machines). 
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0 For a rubber baseball, which is a baseball made 
entirely of rubber, the softness of the ball makes 
it very difficult to increase the coefficient of res-
titution (COR) of the ball-bat impact by modifying 
the stiffness of the bat. In order to direct modifi-
cation of the baseball bat, precise analysis of the 
impact phenomenon is required. In order to es-
tablish a powerful tool for analyzing the base-
ball-bat impact, numerical analysis programs 
based on the three-dimensional finite element 
method have been developed. After verifying the 
developed programs by comparing calculated and 
experimental results, the impact characteristics 
of an aluminum bat in collision with a rubber 
baseball were investigated precisely. The results 
show that the COR decreases with increasing 
impact velocity, and that the COR is greatly af-
fected by the hoop rigidity of the barrel of the bat, 
which has a hollow shell structure. Moreover, at 
high impact velocities, the COR is maximized at 
an impact location about 600 mm from the end of 
the bat handle. 

 
Taku Itoh and Yoshifumi Kanda�“ An Application for 
Reconstructing Surfaces from 3D Scattered Point 
Data for Use on Dual-Core Systems”, In Proceedings 
of ICNAAM 2007, pp. 275-279, Corfu, 2007.9 
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S. Kuribayashi and S. Tsumura�“Optimal LSP se-
lection method in MPLS networks”, Pacrim07, 2007.8 
����� !"#$'wx/4¼"#!¾�o4 
0 Multi-Protocol Label Switching (MPLS) had 
been deployed by many data networking service 
providers because of its undeniable potential in 

terms of virtual private network (VPN) manage-
ment, traffic engineering, etc. In MPLS networks, 
IP packets are transmitted along a Label 
Switched Path (LSP) established between edge 
nodes. To improve the efficiency of resource use in 
MPLS networks, it is essential to utilize the LSPs 
efficiently.  
  This paper proposes an optimal LSP selection 
method in MPLS networks, on the assumption 
that both the upward and downward LSPs are 
established as a pair (both-way operation) and 
multiple LSP pairs are established between the 
same pair of edge nodes. It is supposed that the 
optimal LSP pair is selected from among multiple 
LSP pairs for each service request and  both 
upward and downward bandwidths are allocated 
simultaneously in the selected LSP pair. It is0
demonstrated by simulation evaluations that the 
proposal method could reduce the total amount of 
the bandwidth required by up to 15% compared 
with the conventional selection method.  

 
S. Tsumura and S. Kuribayashi�“Delayed resource 
allocation method for a joint multiple resource man-
agement system”, TPM2-30 APCC2007, 2007.10 
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0 Abstract—In computer networks including the 
next generation network (NGN), both computing 
and network resources are required to be allo-
cated simultaneously to each service request. 0
It is possible to improve the efficiency of resource 
use if we delay the start of resource allocation 
rather than rejecting the request if required re-
sources are not available when the request oc-
curs. 
0 This paper assumes that both computing and 
network resources are allocated per service re-
quest , and proposes an new joint resource allo-
cation method that permits the start of resource 
allocation to be delayed if the required resources 
are not available, on condition that the service 
shall be completed within a maximum permissi-
ble service completion time.  It is demonstrated 
by simulation evaluations that the proposed 
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method could reduce the total amount of resource 
required by up to 25% regardless of request gen-
eration patterns, compared with the conventional 
method without delayed resource allocation.  

 
K. Hatakeyama, S. Tsumura and S. Kuribayashi�
“Packet transmission control of preventing the per-
ceptual video quality deterioration in all IP-based 
network”, ICOIN2008, 2008.1 
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0 Streaming media distribution services has been 
spreading rapidly, in which users view movies 
and music programs delivered over IP-based 
networks. In IP-based networks where resources 
are shared but cannot be reserved, it is difficult to 
prevent temporary congestion from occurring.  
Therefore, when temporary network congestion 
occurs, some packets will be discarded, resulting 
in the deterioration in the user’sperceptual video 
quality.  
0 This paper first evaluates the relationship be-
tween packet discarding patterns and perceptual 
video quality is evaluated, assuming the delivery 
of UDP-based MPEG2 streaming videos. Based 
on the evaluation, this paper proposes the opti-
mal packet discarding patterns which do not lead 
to any deterioration in the perceptual video qual-
ity and indicates that the perceptual video quality 
deterioration can be avoided by selecting an ap-
propriate packet discarding pattern, if the total 
number of discarding packets is less than several 
percent of all packets being generated. The prac-
tical applicability of the proposed method is also 
examined.  

 
K. Hatakeyama and S. Kuribayashi�“Proposed con-
gestion control method for all-IP networks including 
NGN”, ICACT2008, pp.1082-1087, 2008.2 
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0 All-IP networks, including next generation 
networks (NGNs), in which IP technology is used 
to integrate all services, are being studied or in-
troduced in earnest worldwide. To support any 

services in all-IP networks, it is necessary to al-
locate both the computing resource (processing 
ability) and the network resource(bandwidth) 
simultaneously.  
  This paper discusses congestion control 
schemes for all-IP based networks, based on the 
joint allocation of multiple types of resources. 
This paper first analyzes congestion control 
schemes used in existing services and networks, 
and proposes basic principles on congestion con-
trol for all-IP networks, assuming the joint allo-
cation of multiple types of resources.  Next, two 
schemes are proposed to materialized a part of 
basic principles. First scheme is a flexible re-
source reallocation scheme in which a part of 
network resources not fully used in one center are 
reallocated to other center. Second scheme is a 
smart request restriction scheme to ease the 
congestion, which does not restrict all requests 
uniformly but restricts only those requests that 
require a large amount of resource of the con-
gested resource type. Finally, we demonstrate the 
effectiveness of the proposed schemes by nu-
merical computation and simulation evaluations.  
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H. Fukuda, V. Barolli, L. Barolli, and M. Takizawa �
“A Marketable Quality and Profitability Model Con-
sidering Service Providers and Consumers Relation”, 
International Journal of Business Data Communica-
tions and Networking (IJBDCN), Vol.3, No.2, pp.51-71, 
April-June 2007 
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0 In this paper, we present a model to evaluate 
both: marketable quality and the rofitability con-
sidering service providers and consumers relation. 
We use the real values of some leading Japanese 
manufacturing corporations as virtual data of 
service providers to our proposed model to ana-
lyze its accuracy. By analysis we found that the 
theoretical and real standard values of the mar-
ketable quality indicator for the rate of operation 
at the break event point were both 0.6 (that is 
60%). This shows that the proposed model has a 
good approximation. From the fair relation of 
network providers and consumers, we provided 
the network pricing guidelines for the maximum 
profitability while enhancing the marketable 
quality.  

 
T. Enokido, Y. Tanaka, V. Barolli, and M. Takizawa�
“Distributed Multi-Source Streaming Models in 
Peer-to-Peer Overlay Networks”, Journal of  Simula-
tion Modeling Practice and Theory, Vol.15, No.4, 
pp.426-464, April 2007 
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0 Multimedia contents are distributed to peer 
computers (peers) and a contents peer which 

holds contents can provide other peers with the 
contents in peer-to-peer (P2P) overlay networks. 
Here, contents peers are mainly realized in 
less-reliable and low-performance personal com-
puters. Multimedia streaming is more significant 
than downloading ways in multimedia applica-
tions from security and economical reasons. We 
discuss distributed multi-source streaming mod-
els to support peers with reliable and scalable 
multimedia streaming service. Here, a collection 
of multiple contents peers in parallel transmit 
packets of a multimedia content to a leaf peer to 
realize the reliability and scalability. Each of the 
contents peers sends different packets from the 
other contents peers at slower rate. Even if not 
only some number of peers stop by fault and are 
degraded in performance but also some number of 
packets are lost and delayed in networks, a leaf 
peer has to receive every data of a content at the 
required rate. We discuss how to replicate data of 
a multimedia content by creating a parity packet 
for some number of packets and to allocate pack-
ets to each contents peer so that a leaf peer can 
deliver a packet without waiting for preceding 
packets from other contents peers in presence of 
the faults. Next, multiple contents peers are re-
quired to be synchronized to send packets to a 
leaf-peer so that the leaf-peer can receive every 
data of a content at the required rate. We discuss 
a pair of gossip-based flooding-based protocols, 
DAG (directed acyclic graph)-based coordination 
protocol (DCoP) and tree-based (TCoP) coordina-
tion protocol to synchronize multiple contents 
peers to send in parallel send to a leaf peer. First, 
some number of contents peers are selected and 
start transmitting packets to a leaf peer. Then, 
each of the selected peers selects some number of 
peers. Here, a peer can be selected by multiple 
peers in DCoP but by at most one peer in TCoP. 
Finally, every contents peer transmits packets to 
the leaf peer at the allocated rate. We evaluate 
the coordination protocols DCoP and TCoP in 
terms of how long it takes and how many mes-
sages are transmitted to synchronize multiple 
contents peers. 
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S. Itaya, T. Enokido, and M. Takizawa�“Scalable 
Multimedia Streaming Model in Heterogeneous Net-
works”, International Journal of High Performance 
Computing and Networking (IJHPCN), Vol.5, No.1/2, 
pp.62-74, 2007 
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0 In a Peer-to-Peer (P2P) overlay network, a 
large number and various types of peers are co-
operating by exchanging multimedia contents. 
Here, multimedia streaming is a key technology 
to realize multimedia applications. In multimedia 
streaming applications, multimedia contents are 
required to be efficiently delivered to processes in 
a real-time manner. Some contents peer may not 
send packets at a required rate and a communi-
cation channel may not support enough Quality of 
Service (QoS). In this paper, we newly discuss a 
Heterogeneous Asynchronous Multi- Source 
Streaming (HAMS) model where multiple con-
tents peers transmit packets of a multimedia 
content to a requesting leaf peer to realize high 
reliability and scalability. 

 
Y. Tanaka, N. Hayashibara, T. Enokido, and M. Ta-
kizawa�“A Mobile Agent Model for Fault-Tolerant 
Manipulation on Distributed Objects”, International 
Journal of Cluster Computing (IJCC), Vol.10, No.1, 
pp.81-93, March 2007 
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0 In this paper, we discuss how to realize 
fault-tolerant applications on distributed objects. 
Servers supporting objects can be fault-tolerant 
by taking advantage of replication and check-
pointing technologies. However, there is no dis-
cussion on how application programs being per-
formed on clients are tolerant of clients faults. 
For example, servers might block in the 
two-phase commitment protocol due to the client 
fault. We newly discuss how to make application 
programs fault-tolerant by taking advantage of 
mobile agent technologies where a program can 
move from a computer to another computer in 

networks. An application program to be per-
formed on a faulty computer can be performed on 
another operational computer by moving the 
program in the mobile agent model. In this paper, 
we discuss a transactional agent model where a 
reliable and efficient application for manipulating 
objects in multiple computers is realized in the 
mobile agent model. In the transactional agent 
model, only a small part of the application pro-
gram named routing subagent moves around 
computers. A routing subagent autonomously 
finds a computer which to visit next. We discuss a 
hierarchical navigation map which computer 
should be visited price to another computer in a 
transactional agent. A routing subagent makes a 
decision on which computer visit for the hierar-
chical navigation map. Programs manipulating 
objects in a computer are loaded to the computer 
on arrival of the routing subagent in order to re-
duce the communication overhead. This part of 
the transactional agent is a manipulating sub-
agent. The manipulation subagent still exists on 
the computer even after the routing subagent 
leaves the computer in order to hold objects until 
the commitment. We assume every computer may 
stop by fault while networks are reliable. There 
are kinds of faulty computers for a transactional 
agent; current, destination, and sibling com-
puters where a transactional agent now exists, 
will move, and has visited, respectively. The types 
of faults are detected by neighbouring manipula-
tion subagents by communicating with each other. 
If some of the manipulation subagents are faulty, 
the routing subagent has to be aborted. However, 
the routing subagent is still moving. We discuss 
how to efficiently deliver the abort message to the 
moving routing subagent. We evaluate the 
transactional agent model in terms of how long it 
takes to abort the routing subagent if some com-
puter is faulty. 
 

K. Watanabe, Y. Nakajima, T. Enokido, and M. Ta-
kizawa�“Ranking Factors in Peer-to-Peer Overlay 
Networks”, ACM Transaction on Autonomous and 
Adaptive Systems(TAAS), Vol.2, No.3, Article 11, 
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0 A large number of peer processes are distrib-
uted in a peer-to-peer (P2P) overlay network. It is 
difficult, may be impossible for a peer to perceive 
the membership and location of every resource 
object due to the scalability and openness of a 
P2P network. In this paper, we discuss a fully 
distributed P2P system where there is no cen-
tralized controller. Each peer has to obtain ser-
vice information from its acquaintance peers and 
also sends its service information to the ac-
quaintance peers. An acquaintance peer of a peer 
p is a peer about whose service the peer p knows 
and with which the peer p can directly commu-
nicate in an overlay network. Some acquaintance 
peer might hold obsolete service information and 
might be faulty. Each peer has to find a more 
trustworthy one in acquaintance peers. There are 
many discussions on how to detect peers which 
hold a target object. However, a peer cannot ma-
nipulate an object without being granted access 
rights (permissions). In addition to detecting 
what peers hold a target object, we have to find 
peers granted access rights to manipulate the 
target object. The trustworthiness of each ac-
quaintance is defined in terms of the satisfiability 
and ranking factor in this paper. The satisfiabil-
ity of an acquaintance peer shows how much each 
peer can trust the acquaintance peer through di-
rect communication to not only detect target ob-
jects but also obtain their access rights. On the 
other hand, the ranking factor of an acquaintance 
peer indicates how much the acquaintance peer is 
trusted only by trustworthy acquaintance peers 
differently from the traditional reputation con-
cept. We evaluate how the trustworthiness of 
acquaintance peer is changing through interac-
tions among peers in detection algorithm. 

 
V. Barolli, H. Fukuda, L. Barolli, and M. Takizawa :  
“A Computing Model for Enhancing Service Quality 
and Increasing Profitability of Corporations�Model 
Evaluation Based on Two Different Sources Data”, 

Service Oriented Computing and Applications (SOCA), 
Vol.1, No.3, pp.213-222, 2007 
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0 In this paper, we introduce and evaluate a 
computing model for enhancing service quality of 
consumers and increasing profitability of corpo-
rations. We discuss the model prediction of the 
turning and transition period based on data from 
two different sources. By applying these real data 
of some leading manufacturing corporations in 
Japan we analyze the model accuracy. By using 
the proposed model, the corporation can increase 
their profit by enhancing the marketable quality. 
From the analysis, we conclude that even there 
are some differences between two sources data, 
the proposed model give a good approximation 
and prediction of the turning and transition pe-
riod of Japanese economy. 

 
V. Barolli, H. Fukuda, L. Barolli, and M. Takizawa�
“An Enhanced Network Service Pricing Model Con-
sidering Network Externalities”, Journal of Informa-
tion Systems and e-Business Management (ISeB), 
Vol.6, No.1, pp.5-24, 2008 
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0 In this paper, we provide an evaluation model 
for marketable quality and profitability. We de-
fine the marketable quality as a qualitative as-
pect of profitability. Not always there is a clear 
tradeoff relation between marketable quality and 
profitability. Therefore, it is important to discover 
how to increase the profitability by enhancing 
marketable quality. We apply the real values of 
some leading manufacturing Japanese corpora-
tions to our proposed model to analyze its accu-
racy. From the analysis, we found that theoretical 
and real standard values of the marketable qual-
ity indicator were both 0.6. This shows that the 
proposed model has a good approximation. From 
the fair relation of network service providers 
and consumers, we present the network pricing 
guidelines for the maximum profitability, while 
enhancing the marketable quality. Also, we en-
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hance our proposed network service pricing model 
considering network externalities. 
 

A. Durresi, L. Barolli, A. Koyama, and M. Takizawa :  
“Ubiquitous QoS Communications Using Scalable 
Satellite Networking”, Journal of Ubiquitous Com-
puting and Intelligence(JUCI), Vol.2,No.1,pp.1-8, 
2008 
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0 Satellite networking will be an important 
component of future ubiquitous communications 
systems. Satellite networks will be especially 
useful to interconnect remote sensor networks. 
Therefore, satellite networks should provide the 
needed QoS, differentiation of services and at the 
same tame keep the required scalability. We pro-
pose a new Diffserv-based scheme of bandwidth 
allocation during congestion, called proportional 
allocation of bandwidth (PAB). PAB can be used 
in GEO, MEO and LEO satellite networks. In 
PAB, during congestion all flows get a share of IP 
available bandwidth, which is in proportion to 
their subscribed information rate. We suggest a 
method for implementing PAB without storing 
per-flow state, which makes the scheme scalable 
and simple. We show by simulation the advan-
tages of using PAB in IP satellite networks. 

 
A. Aikebaier, T. Enokido, and M. Takizawa�“A Dis-
tributed Coordination Protocol in an Order- Het-
erogeneous Group”, International Journal of Web and 
Grid Services (IJWGS), Vol.4, No.1, pp.5-23, 2008 
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0 In Peer-to-Peer (P2P) overlay networks, a group 
of multiple peer processes are required to coop-
erate to make a global decision. Each process 
takes a value and exchanges values with the 
other processes until the agreement condition is 
satisfied. We define existentially and preferen-
tially precedent relations which show what values 
a process can take after taking a value and which 
value a process prefers to another value, respec-
tively. Based on the precedent relations, each 
process takes the most preferable value in the 

values which are changeable from current value, 
at each round. We discuss a coordination protocol 
among multiple values in a type of heterogeneous 
system, where some pair of processes has differ-
ent precedent relations on the same domain. A 
process learns the precedent relations of another 
process through exchanging values. A process 
takes a value that other processes can take by 
using the knowledge on the other processes. 

 
K. Ozaki, T. Enokido, and M. Takizawa�“Coordination 
Protocols for a Reliable Sensor, Actuator, and Device 
Network”, International Journal of Mobile Informa-
tion Systems (IJMIS), Vol.4, No.2, 2008, pp.147-161 
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0 A sensor, actuator, and device network (SADN) 
is composed of three types of nodes, which are 
sensor, actuator, and actuation device nodes. 
Sensor nodes and actuator nodes are intercon-
nected in wireless networks as discussed in wire-
less sensor and actuator networks (WSANs). Ac-
tuator nodes and device nodes are interconnected 
in types of networks, i.e. wireless and wired net-
work. Sensor nodes sense an physical event and 
send sensed values of the event to actuator nodes. 
An actuator node makes a decision on proper ac-
tions on receipt of sensed values and then issues 
the action requests to the device nodes. A device 
node really acts to the physical world. For exam-
ple, moves a robot arms by performing the action 
on receipt of the action request. Messages may be 
lost and nodes may be faulty. Especially, mes-
sages are lost due to noise and collision in a 
wireless network. We propose a fully redundant 
model for an SADN where each of sensor, actua-
tor, and device functions is replicated in multiple 
nodes and each of sensor-actuator and actua-
tor-device communication is realized in 
many-to-many type of communication protocols. 
Even if some number of nodes are faulty, the 
other nodes can perform requested tasks. Here, 
each sensor node sends sensed values to multiple 
actuator nodes and each actuator node receives 
sensed values from multiple sensor nodes. While 
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multiple actuator nodes communicate with mul-
tiple replica nodes of a device. Even if messages 
are lost and some number of nodes are faulty, 
device nodes can surely receive action requests 
required for sensed values and the actions are 
performed. In this paper, we discuss a type of 
semi-passive coordination (SPC) protocol of mul-
tiple actuator nodes for multiple sensor nodes. We 

discuss a type of active coordination protocol for 
multiple actuator nodes and multiple actuation 
device nodes. We evaluate the SPC protocol for 
the sensor-actuator coordination in terms of the 
number of messages exchanged among actuators. 
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Taesoo Song, Akira Ninomiya, Takeshi Ishigohka�
“Experimental Study on Induction Motor With Su-
perconducting Secondary Conductors”, IEEE Trans-
actions on Applied Superconductivity, Vol.17, No.2, 
pp.1611-1614, 2007.6 
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0 A superconducting induction motor with 
Bi-2223/Ag HTS secondary conductors in the ro-
tor is studied experimentaly. If the superconduc-
tor is applied to the secondary winding of an in-
duction motor, a higher efficiency and a higher 
power and a higher starting torque can be ex-
pected. The authors remodeled the rotor of a 
commercial 200 W (4 pole) induction motor and 
made an experimental HTS induction motor. The 
cast aluminum in the rotor slots are cut-in by 
5mm in depth and HTS tapes are put in the slots. 
Thus, the original conventional 200 W induction 
motor was remodeled to a HTS induction motor. 
The experimental motor was immersed in a liquid 
nitrogen bath. And, a no-load test, a locked test, a 
variable frequency locked test, and a load test of 
the HTS induction motor were carried out in liq-
uid nitrogen bath. The experimental results are 
presented together with some theoretical analy-
sis. 

 
S. Nishimiya, T. Ishigohka, A. Ninomiya, K. Arai�
“Quench Characteristic of Superconducting Trans-
former by Inrush Current”, IEEE Transactions on 
Applied Superconductivity, Vol.17, No.2, pp.1931-1934, 
2007.6 
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0 An inrush current of transformer reaches about 
several times larger than the rated current. When 
such a large inrush current flows into a super-
conducting transformer, it will induce a quench of 
superconducting windings. In this paper, we fab-
ricated a small experimental superconducting 
transformer, and investigated the behavior of 
superconducting winding against the inrush cur-
rent. The experimental result shows that a su-
perconducting winding quenches for such a large 
inrush current, but it returns quickly to super-
conducting state in few cycles spontaneously. 

 
H. Matsuura, A. Ninomiya, T. Ishigohka�“Tolerance 
Current”of Bi-2223/Ag Coil”, IEEE Transactions on 
Applied Superconductivity, Vol.17, No.2, pp.1611-1614, 
2007.6 
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0 Compared to low temperature superconductors, 
Bi-2223/Ag HTS tapes have lower “n” value. This 
characteristic brings rather “fuzzy” notification of 
the critical current. It depends on the cooling 
condition. This means that the critical current of 
Bi-2223/Ag tape can not be decided absolutely. 
Rather we should focus on the temperature rise 
characteristics of the coil against over-current 
exceeding the critical current. If the temperature 
of the coil keeps a finite value without thermal 
runaway, the coil can be used continuously. We 
call the uppermost current without thermal 
runaway as “tolerance current”. 
0 Considering the situation mentioned above, the 
authors have studied the temperature rise char-
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acteristics of HTS coil for both DC and AC cur-
rents. Two cooling conditions are adopted. One is 
a cooling by immersion in liquid nitrogen bath, 
and the other is a conduction cooling by GM re-
frigerator. From the experimental result, the 
“tolerance current” of the Bi-2223/Ag coil for 
various conditions are obtained. 

 
Makoto Hamabe, Atsushi Sasaki, Tosin S.Famakinwa, 
Akira Ninomiya, Yasuhide Ishiguro, Satarou Yama-
guchi�“Cryogenic System for DC Superconducting 
Power Transmission Line”,IEEE Transactions on Ap-
plied Superconductivity, Vol.17, No.2,June 2007, 
pp1722-1725 
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0 We compared the image quality of organic 
light-emitting diode (OLED) displays with that of 
LCDs by quantitatively measuring image quality 
parameters and subjectively evaluating images 
on the displays. Results showed that the 
black-level and contrast performance of OLED 
displays are superior to those of LCDs in a wide 
range of ambient light conditions. For these 
properties, the subjective image quality of fire-
works images on OLED displays was particularly 
high. Image quality features of OLED display 
images are also discussed. 
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0 Decomposition of toluene was performed using 
an atmospheric pressure plasma system. The de-
composition rate of toluene and the byproducts 
were investigated by gas chromatography (GC) 
and infrared absorption measurements. The de-
composition rate of toluene increases with the 
increase of the oxygen content, and decreases 
with the water vapor content at the electrode 
temperature below 100N. With increasing the 
electrode temperature, the decomposition rate of 
toluene hardly depends on the water vapor con-
tent below 4 mol%. We concluded that the system 
should be operated at the electrode temperatures 
between 200-250N with the water vapor of about 
2%.   
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0 Reflection loss of silicon solar cells can be re-
duced by texturization of the surfaces. In this 
study, single- and multi-crystalline silicon sub-
strates were treated with chlorine trifluoride 
(ClF3) to create honeycomb-textured structures. 
We investigated surface structures and optical 
properties of the textured surfaces. By the treat-
ment with ClF3 gas, the reflectance of the tex-
tured surface without antireflection coating was 
obtained to be below 20% at wavelengths between 
300 and 800 nm. The solar cells using the tex-
tured substrates were fabricated and their im-
proved performances were demonstrated. 

 
�~0�, ���G�¥*	Û9_?m	�Å��+^�
�¼ß��'�./�çº³,³
d¶\�·2` k]
^��·b,Vol. 127 (2007) , No. 6 pp.643-650,2007.6 
0 In this paper, we propose a visual tracking 

method for a moving object without tracking delay. 
On visual servoing, image-based method with 
image Jacobian is often taken for target-centering 
camera motion control because it does not require 
target's 3D positionestimation and is robust to 
modeling errors and noises. In an ordinary visual 
servoing approach, it is assumed that the target 
object would be fixed in the workspace. Therefore, 
for the purpose of tracking to a moving target, the 
image errors always exist between the target po-
sition and camera optical axis, that is, the visual 
tracking delay. In our proposed method, the tar-
get object's 3D position is estimated with the 
technique based on triangulation on stereo vision 
system. Then, the moving velocity is calculated in 
the camera coordinate frame. The image Jacobian 
concerns the camera velocity with the target ve-
locity in the image plane. Additionally, the target 
velocity in 3D workspace is also converted into 
the velocity in the image plane. The converted 
velocity compensates the camera velocity to 
compensate the camera motion delay. This ap-
proach enables to achieve non-delayed tracking 
for moving target. 
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0 This paper proposes a visual servo control 
method for exploring motion of eye-in-hand robot 
to recognize a three-dimensional object. Optimal 
motion is based on the strategy in which the po-
sition estimation precision of the feature points 
gets improved when the feature points move 
widely, and the optimal robot motion provides the 
widest transitions of the feature points per unit 
robot motion, so that the robot should be con-
trolled to purse such motion. In addition, this 
paper describes the way to reduce a large number 
of calculation efforts. The validity of our approach 
is confirmed in the several experimental results. 
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0 We present an application of Interconnection 
and Damping Assignment Passivity-Based Con-
trol (IDA-PBC) method to an underactuated ma-
nipulator with the third joint unactuated which is 
subject to second-order non-holonomic constraints.  
We give a port-Hamiltonian representation of the 
manipulator system by selecting an appropriate 

set of generalized coordinates and applying a 
global input transformation.  And we clarify the 
applicable conditions and design an inertia ma-
trix and a potential energy function of the closed 
Hamiltonian system. Numerical experiments are 
given to show the validity of the derived control-
ler. 
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0 Photoirradiation of pentafluorophenyl-substituted 
Z-hemithioindigo 1 causes a novel type of 
photoinduced cyclization, to produce the in-
tramolecularly cyclized alcohol and its dehy-
drated ether.  The o-fluorine atoms of the phenyl 
group of 1 are found to be crucial for this 
photoinduced cyclization. 
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attenuation length for radio wave in natural rock salt 
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0 Ultra high-energy (UHE) neutrinos (E>1015 eV) 
is expected to exist due to presence of the cosmic 
microwave background and UHE cosmic rays 
implied by Greisen, Zatsepin and Kuz'min (GZK). 
The low rate of GZK neutrinos requires us to 
utilize a large mass (50 Gton) of detection me-
dium. Collision between the UHE neutrino and 
the rock salt produces electro magnetic shower, 
which includes a huge number of unpaired elec-
trons in rock salt. They would emit sensible radio 
wave by coherent Cherenkov effect. Attenuation 
lengths of natural rock salt at 0.3 and 1.0 GHz 

were measured to know possibility of a salt neu-
trino detector. The result indicates a feasible plan 
with economical antenna spacing. Detection pos-
sibility of GZK neutrinos in natural huge rock 
salt formation has been simulated including at-
tenuation length, background noise and band-
width of antennae so that GZK neutrinos of 8-62 
per year would be detected. 
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0 Existence of GZK neutrinos (ultra high energy 
neutrinos) have been justified although the flux is 
very low. A new method is desired to use a huge 
mass of a detector medium to detect them. A 
fundamental study of radar method was carried 
out to measure microwave reflection from elec-
tromagnetic energy deposit by X-ray irradiation 
in a small rock salt sample. The reflection rate of 
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1x10^-6 was found at the energy deposit of 
1x10^19 eV which was proportional to square of 
the X-ray intensity suggesting the effect to be 
coherent scattering. The decay time of the reflec-
tion was several seconds. This effect implies a 
large scale natural rock salt formation could be 
utilized like a bubble chamber irradiated by radio 
wave instead of visible light to detect GZK neu-
trinos.


